Pharmacokinetic properties ofWF-368 1 and FR-62765 in rats were examined. FR-62765 showed higher peak concentrations in the plasma and higher concentrations in the sciatic nerve than WF-368 1 when each compound was administered orally to rats. Wetherefore evaluated FR-62765 in rats with diabetic neuropathy. As a result, FR-62765 at 32mg/kg/day administered for 3 weeks to streptozotocin-induced diabetic rats significantly prevented the accumulation of sorbitol in the sciatic nerve and the reduction of motor nerve conduction velocity in the tail. From these results it was concluded that the aldose reductase inhibitor FR-62765 might be a useful drug for diabetic neuropathy.
In diabetes intracellular accumulation of sorbitol formed from excess glucose by the action of aldose reductase, the rate limiting enzyme in the polyol pathway, produces a hyperosmotic effect, which results in cellular swelling and subsequent diabetic complications1*. In the nerves of patients with diabetes, thus accumulated sorbitol may cause osmotic damage to Schwann cells or endoneurial oedema, concomitantly motor nerve conduction velocity (MNCV)may slow2). WF-368 1 , isolated from a cultured nitrate of Chaetomella raphigera3), is an inhibitor ofaldose reductase. FR-62765 is a chemically modified analogue of WF-3681selected after an intensive screening program to find analogues with a stronger in vivo activity4*.
In this study, pharmacokinetic profiles of WF-3681and FR-62765 were compared, and utilizing FR-62765, we attempted to prevent the reduction of MNCV in streptozotocin (STZ)-induced diabetic rats.
Materials and Methods

Pharmacokinetic Study
Each of the aldose reductase inhibitors (ARIs) suspended in 0.5% methyl cellulose solution was administered orally at a dose of lOOmg/kg to male Sprague-Dawley rats (7-week-old). Blood samples were withdrawn from the tail with heparinized capillaries at 30, 120, 300 and 420 minutes after the administration. Plasma was separated from the blood sample by centrifugation. After the last blood sampling, the rats were killed by exsanguination and the sciatic nerves were removed, washed with saline, and blotted with filter paper. The nerves were homogenizedin a glass homogenizer after the addition of APR. 1991 methanol. The homogenate was centrifuged at 3,000 x g for 20 minutes and the supernatant was separated. ARIconcentration in the plasma or in the methanol extract of the sciatic nerve was determined by aldose reductase inhibitory activity. The method for measurement of aldose reductase inhibitory activity in vitro was reported previously3).
Induction of Diabetes and Drug Treatment Seven-week-old male Sprague-Dawley rats were made diabetic by a single intraperitoneal injection of STZ (75mg/kg, Sigma Chemical Co., St. Louis, U.S.A.), which had been freshly dissolved in 2mM citrate buffer (pH 4.5). Seven days after STZinjection, plasma glucose levels of all rats were analyzed by sampling blood from the tail vein. The glucose assay employed was an enzymatic assay based on glucose oxidase and peroxidase (Glucose B-Test, Wako, Osaka, Japan). Rats with plasma glucose levels above 400mg/deciliter were considered as diabetic. WF-3681or FR-62765 at a dose of 32mg/kg suspended in 0.5% methyl cellulose solution was given to these rats orally once a day from day 1 to day 21.
Measurement of MNCV On days 0, 14, and 21, the MNCVin rats was determined by the method of Miyoshi and Goto5). Briefly, the rats were anesthetized with an intraperitoneal injection of sodium pentobarbital (40 mg/kg). As the measurement of MNCV is very sensitive to temperature, the tail of the rat was immersed in a liquid paraffin bath controlled by a thermostat. The temperature of the rat tail was maintained stable at 37°C during recording, using the needle-type thermodetector (Thermister Thermometer, Model MGAII/III, Shibaura Electric Co., Tokyo, Japan). The body temperature of the animals was maintained by heating with a lamp. The MNCV was determined by stimulating supramaximally the longitudinal nerve of the tail with paired stimulating electrodes. The muscle action potentials were amplified on an oscilloscope (Nippon Koden Co., Tokyo, Japan) and photographically recorded with a Polaroid camera. The MNCV was determined from the photographs as shownin Fig. 1 .
Measurement of Sorbitol Accumulation in the Sciatic Nerve of Diabetic Rats
After the MNCV measurement, the rats were killed by exsanguination and the sciatic nerves were removed, washed with saline, weighed immediately and frozen at -20°C until determination of sorbitol levels. Sorbitol levels in the tissue were measured by the modification of the enzymatic assay of Clements et al. as described previously40.
Statistical Analysis Data were expressed as means+ SEMand statistically
analysed by Student's t-test and P<0.05 was considered significant. Pharmacokinetic Properties of WF-3681 and FR-62765 in Rats As shown in Fig. 2 , FR-62765 revealed higher plasma levels than WF-3681. The peak concentration of FR-62765 at 60 minutes after dosing was 176.4+1.8jug/ml and dropped to 57.0±8.3jug/ml at 420 minutes. At 420 minutes after dosing of FR-62765, 13.1 ± 1.8 ng/mg tissue was detected in the sciatic nerve (Table 1) , and this value is 6.5 times higher than that of WF-3681.
Effect of FR-62765 on the MNCVin Tails of Diabetic Rats
The MNCVof normal, non-treated diabetic and diabetic rats administered with a 32-mg/kg dose of FR-62765 are shown in Table 2 . The non-treated diabetic rats showed a significant reduction of MNCV when compared with the normal rats on day 14 and day 21. The diabetic rats dosed with FR-62765 had significantly faster MNCVon both days 14 and 21 when compared to non-treated diabetic rats. There was no significant difference in MNCV between the normal control and FR-62765-treated diabetic rats.
Effect of FR-62765 on the Sorbitol Levels in the Sciatic Nerve of STZ-diabetic Rats After the MNCV measurement, the sorbitol content in the sciatic nerve of the rats was determined.
FR-62765 completely inhibited (98.7% inhibition) the sorbitol accumulation in the sciatic nerve of the diabetic rats without showing any effect on body weight and blood glucose as shown in Tables 3 and 4 . 
Discussi o n
In the pharmacokinetic study, the concentration of FR-62765 in the sciatic nerve was much higher than that ofWF-3681 when measured at 420 minutes after administration of the drugs. The in vitro aldose reductase inhibitory activity of FR-62765 was similar to that of WF-3681, the IC50 values of FR-62765 and WF-3681 being 0.22fiM and 0.25 jzm, respectively6*. However, our previous report also demonstrated that FR-62765 at a dose of 32mg/kg significantly prevented the sorbitol Each value was expressed as mean+SE(«=3). Each value was expressed as means+ SE (n=6). *** P<0.001 versus STZ control. Each value was expressed as means+ SE (n=6).
***
